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Figure S1: MUSCLE 3.8 Alignment of HtrA Proteases

Multiple sequence alignment of unique HtrA sequences from the PDB. The B-barrel structures are
identified with light grey highlighting (Figure S4). Potential sequence repeat regions are identified
by dark grey highlighting while residues matching the cannonical repeat sequence are shown with
green highlighting. Structure 4a9g lacked explicit identification of its secondary structures within
the PDB model and PDB ID 3nzi lacked a modeled PDZ-like domain so those -barrel modules
were not indicated with grey highlighting.
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Figure S2: Frequency of HtrA Repeats in Random Protein Sequences

Comparison of the scoring of random protein sequences to the HtrA repeat sequence. All the
randomly generate possible sequences were scored according to a Bernoulli statistical model and
the scores were binned. The fraction of sequences that occurred in each bin is plotted against the
minimum score for that bin. Note that both axes are log based. A vertical red line indicates the score

cuttoff used to identify the HtrA repeat sequences within the sequence unique PDB set.
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Figure S3: Expected Protein Length of a Random Sequence Matching that Score to Occur
The expected length of a protein in which a sequence scoring X or higher should occur randomly, as
extrapolated from randomly generated protein sequences. That is, a protein of length N would be
expected to have a section of sequence that scores at least as high as X somewhere within its length.
Note the log scale of the y-axis. A vertical red line indicates the scoe cutoff used to identify HtrA
repeat seqeunces, the same score as used in Fig. S2. The intersection of this red line and the data
points indicates the expected lengt of a protein sequence needed for a random occurrence of a

sequence scoring at least that high to occur within that protein, in this case 1031 residues.
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Figure S4: Identification of the B-barrel Structures in the HtrA Proteases
The conserved B-barrel structures are explicitly identified by highlighting. The N-terminal protease
module in cyan, the C-terminal protease module in magenta, PDZ-like 1 and PDZ-like 2 in orange

and violet respectively.

CLUSTAL multiple sequence alignment by MUSCLE (3.8)
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Figure S5: Secondary Structures of the HtrA Modules

Cartoon representation of the secondary structures of B-barrel modules in the HtrA proteases. A)
Arrangement of the strands in the protease domain modules. Strands are colored from N- to C-
terminus in the order orange, yellow, green, cyan, blue, and magenta respectively. B) Arrangement
of the strands in the PDZ-like domain modules. The PDZ-like domain modules have four strands
that correspond to the same spatial positions in the protease domain modules and those strands are
colored their equivalent color. There are no equivalent strands in the orange or magenta positions in
the PDZ-like modules. Additionally, the first strand in the sequence which has been rotated out of
the barrel is colored in grey. A sixth strand is present in some of the proteins, but it too has also been
roated out of the barrel and is colored in grey in the figure as well. Note that the alternating,
antiparallel arrangement of the strands is maintained in the PDZ-like domains, even if it is formally

reversed (as the definition of positive and negative is an arbitrary choice).
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Figure S6: Structures of the HtrA Modules

Cartoon representation of the modules of the sequence unique HtrA protease structures showing the
alpha helices (red) and beta strands (yellow). Coil regions are hidden to simplify the images.
RMSDs are reported from PyMol using cealign to PDB ID 7co3. Figures were made with PyMol:
A) all the N-terminal protease modules (RMSD mean = 1.476 A, median = 1.438 A) B) all the C-
terminal protease modules (RMSD mean = 2.382 A, median = 2.397 A) C) all the PDZ modules
(RMSD mean = 2.687 A, median = 2.598 A) D) all modules (both protease and PDZ-like) (RMSD
mean = 2.237 A, median = 2.320 A) E) all three modules from (PDB ID 5t69) with the individual
strands colored based on their structural position (colors from N to C in the protease domain:
orange, yellow, green, blue, and magenta)(RMSD mean = 1.748 A, median = 1.816 A)
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Table S1: Domain Sequence Similarity Comparison
Comparision of the average sequence identity between the different domains in the HtrA protease
PDB structure set. Identity was calculated by pairwise comparision using the Needleman-Wunsch

alignment method. Domains were defined using the PDB structures.

% ID (mean) Protease PDZ-like 1 PDZ-like 2
Protease 20.1
PDZ-like 1 18.2 21.2
PDZ-like 2 16.4 19.9 26.1
% ID (median) Protease PDZ-like 1 PDZ-like 2
Protease 15.4
PDZ-like 1 15.3 15.5

PDZ-like 2 14.2 16.3 17.1



Table S2: Unmodified RMSD Comparison Table

RMSD (A) calculated (CE-align in PyMol) comparing modules from a given protein structure to its

own other modules.

Protl- Prot2- Protl- PDZ1-

Protein Protl-Prot2 PDZ1 PDZ1 PDZ2 Prot2-PDZ2 PDZ2
2zle 4.67 5.39 9.87 9.20 8.58 2.89
2791 4.65 7.00 9.95
3gdv 4.56 10.31 8.33
3nzi 4.20
3pv5 3.28 9.09 9.70
3qo6 3.94 9.47 9.21
4a9g 4.13 9.67 941 7.62 9.79 4.52
4fln 3.56 9.57 9.20 10.26 10.51 481
4ic5 5.26
4ic6 443 8.83 9.80
4ri0 5.02 7.70 6.89
4ynn 3.40 9.18 10.27 10.34 9.60 241
5tht 4.19 9.52 9.58
5ilb 342 8.85 9.16 10.05 7.97 495
S5jyk 3.09 9.05 9.53 8.32 11.16 5.45
5t69 2.75 10.54 5.85
5zvj 4.54 5.34 9.87
6jjo 2.86 9.13 9.48 9.21 7.01 2.18
6205 6.05 9.36 10.22 8.80 9.93 4.13
7co3 3.20 9.78 9.94

Mean = 4.06 8.77 9.24 9.22 9.32 3.92

Median = 4.16 9.16 9.56 9.20 9.70 4.32



Table S3: B-barrel Comparison Summary Table

Summary table for comparisons of the B-barrel modules in the HtrA proteases. “all” indicates that
pairwise comparisons of all modules were included to calculate the comparison value. The listing
“self” indicates only pairwise comparisons between protease or between PDZ-like modules were
included. The listing “other” indicates pairwise comparisons of protease domains to PDZ-like
domains were used to calculate the comparison value. The listing “proteases” indicates only
comparsions between protease modules were used. “PDZ” indicates that only comparisions
between PDZ-like modules were used to calculate the comparison values while “PDZ1” indicates

only comparisions to the first PDZ-like domain were used.

CEALIGN to self (RMSD, A)
Proteases Proteases to PDZ1
Mean = 4.060 9.002
Median = 4.160 9.441

CEALIGN loops removed (RMSD, A)

All Self Other
Mean = 6.444 5.392 7.056
Median = 6.789 5.002 7.460

CEALIGN to 5m3n (RMSD, A)
N-protease C-protease PDz1
Mean = 2.890 2.936 2.124
Median = 2.500 2.819 1.677

TM Align (RMSD, A)

Proteases PDZ Other
Mean = 2.804 2.273 3.724
Median = 2.780 2.215 3.695

TM Align (TM score)
Proteases PDZ Other
Mean = 0.552 0.552 0.298
Median = 0.549 0.549 0.299



